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RANK SPECIFICATIONS FOR WETLAND SYSTEMS  

Wetland systems are particular associations of natural communities
1
 that repeatedly co-occur in the landscape 

and are linked by a common set of driving forces, such as landforms, flooding, soils, and nutrient regime. 

Systems are at an appropriate scale for many conservation applications, including: 

¶ Mapping and predictive modeling. 

¶ Correspondence to wildlife and wildlife habitats. 

¶ As broad coarse-filter
2
 targets in conservation planning. 

¶ Tracking locations and comparing entire sites, particularly when natural communities may be difficult to 

map. 

¶ As a more appropriate level of vegetation classification for users that have relatively little experience with 

plants. 

¶ Appropriate scale for wetland condition assessments (e.g., Level 2 Ecological Integrity Assessments). 

NatureServe
3
 has advanced the Level 2

4
 Ecological Integrity Assessment (EIA) method (Faber-Langendoen 

2012) for evaluating the ecological integrity of wetland systems, one of the types of ñelementsò of biodiversity 

(Stein et al. 2000, NatureServe 2002, Brown et al. 2004). The assessment establishes the degree to which, under 

current conditions, a wetland system matches reference conditions for structure, composition, and function, 

operating within the bounds of natural or historic disturbance regimes (Lindenmayer and Franklin 2002, Parrish 

et al. 2003, Faber-Langendoen et al. 2009). EIA is a rapid, objective, science-based method that uses a simple 

vegetation classification (wetland systems) to reduce variability of scores and to improve our ability to 

differentiate ecological integrity over a range of wetland conditions.  

Rank specifications described here identify the ecological integrity criteria for each type of wetland system in 

New Hampshire. These criteria provide the guidance that allows wetland scientists to assign ranks to individual 

wetland systems from excellent (A) to poor (D) integrity. These criteria follow an indicator-based approach, one 

that emphasizes specific metrics (Table 1) to assess the ecological integrity of wetland systems (NatureServe 

2002, Faber-Langendoen et al. 2008, Tierney et al. 2009, Unnasch et al. 2009). For each system, the rank 

specifications provide guidance specific to EIA metrics and identify publically accessible reference condition 

(or least impacted) examples in the state for comparison opportunities. These rank specifications allow a broader 

audience to repeatedly and objectively apply the EIA method in New Hampshire by using the reference 

condition system descriptions in this document. To further provide ease of use, rank specifications directly 

associated with EIA metrics appear in red print. See Nichols and Faber-Langendoen (2015) for a manual to 

                                                      

1
 Natural communities are recurring assemblages of plants and animals found in particular physical environments (see 

Sperduto and Nichols (2011) for more information). Natural community names throughout this document appear in 

bold/italicized print. 

2
 Systems serve as efficient ñcoarse filtersò for protecting a broad array of species, including obscure species that are little-

known or not readily identifiable. This coarse-filt er approach to conservation has been a key motivation in the development 

of the NH Natural Heritage Bureau system classification (Sperduto 2011). In turn, this classification has been used by 

partners who have protected many ecologically significant sites in New Hampshire. 

3
 NatureServe is an international network of natural heritage programs whose mission is to provide the scientific basis for 

effective conservation action. 

 
4
 The US Environmental Protection Agency identifies assessment methods as being Level 1 (desktop only), Level 2 

(desktop plus rapid field survey), or Level 3 (in-depth field survey). 

 

http://www.nhdfl.org/about-forests-and-lands/bureaus/natural-heritage-bureau/about-us/naturalcommunities.aspx
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guide application of EIA in New Hampshire. Endangered or threatened plant species listed in this document are 

noted by an asterisk (*). All pH values were measured using a calibrated water pH meter. 

 

Table 1. The set of specific indicators, or metrics, for wetlands. Optional metrics not shown (see Nichols and 

Faber-Langendoen 2015, Faber-Langendoen et al. 2015).  

RANK FACTOR  ECOLOGICAL 

FACTOR 

METRIC NAME  

LANDSCAPE CONTEXT LANDSCAPE  Land Use Index 

 BUFFER Perimeter with Natural Buffer 

  Width of Natural Buffer 

CONDITION VEGETATION Vegetation Structure 

  Native Plant Species Composition 

  Invasive Nonnative Plant Species Cover 

 HYDROLOGY Water Source 

  Hydroperiod 

  Hydrologic Connectivity 

 SOIL Soil Condition 

SIZE SIZE Comparative Size 

 

An EIA-based indicators approach provides a more defensible, consistent, and repeatable method for assessing 

wetland condition to inform conservation, restoration, monitoring, and mitigation. 
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OPEN OLIGOTROPHIC PEATLAN DS 

ALPINE /SUBALPINE BOG SYSTEM (S1) 

Landscape Settings: Concavities on ridges and on moderate to steep slopes over bedrock in alpine/subalpine zones from 

2,900ï4,900 ft. elevation. 

Distribution:  Restricted to the White Mountains. 

NatureServe Ecological System Crosswalk: Acadian-Appalachian Alpine Tundra; Acadian-Appalachian Subalpine 

Woodland and Heath-Krummholz. These ecological systems include alpine and subalpine bogs embedded within the 

surrounding upland matrix. 

Soils: Poorly to moderately decomposed peat soils over bedrock, generally less than 75 cm deep. Some combination of 

limited drainage, cold wet climate, late melting snowpacks, low evapotranspiration rate, and self-maintaining Sphagnum 

mats contribute to peat accumulation. 

Nutrient Status and pH: Oligotrophic; pH <4.0. 

Spatial Pattern: Small patch; circular to irregular shape; concentric zonation or uniform. 

Comparative Size: A (>5 ac); B (1ï5 ac); C (0.25ï1 ac); D (<0.25 ac). 

Vegetation Structure (vertical & horizontal): Dwarf shrub and moss/liverwort lawns. 

Many examples of this system contain both alpine/subalpine bogs (very poorly drained concavities and occasionally on 

slopes) and wooded subalpine bog/heath snowbanks (sloping to level ground, less wet, more black spruce and balsam fir, 

but still with thick, peaty organic soils). The former type has several wet-site bog species that are absent in wooded 

subalpine bog/heath snowbanks. The wooded subalpine bog/heath snowbanks occur as a border zone around wetter bogs 

or in association with late melting snowbank areas, and have more black spruce and balsam fir. Subalpine sloping fens are 

boggy peat mats on the brow of some high elevation cliffs that are subject to sloughing off the cliff-edge, and contain the 

state watch Calamagrostis pickeringii (Pickeringôs reed grass). 

Diagnostic natural communities: 

Alpine/subalpine bog (S1) 

Subalpine sloping fen (S1) 

Wooded subalpine bog/heath snowbank (S1S2) 

Associated systems: In parts of the White Mountains, alpine/subalpine bog systems form a mosaic with subalpine heath 

- krummholz/rocky bald systems that have collectively been referred to as ñheath baldsò (Fahey 1976; Doyle 1987). 

These ñheath baldsò occur mostly below 4,000 ft. elevation on flat to gently sloping ridgetops of the Mahoosuc, Carter-

Moriah, and Baldface Ranges. Smaller examples are found in several other scattered locations. Otherwise 

alpine/subalpine bog systems are found either within the higher elevation alpine tundra mosaic in the Presidential Range, 

or embedded as patches within high-elevation spruce - fir forest systems. 

Invasive Nonnative Plant Species Cover: No invasive species have been recorded in this system in New Hampshire. 

Native Plant Species Composition: Dominated primarily by lowland bog plants found in poor level fen/bog systems, but are 

distinguished from them by the presence of alpine and subalpine species. Species characteristic of alpine/subalpine bog 

systems but absent or rare in poor level fen/bogs of lowlands are marked below with plus sign (+). Rare (endangered and 

threatened) species are noted by an asterisk (*). 

Alpine/subalpine bog:  

Trees: absent or sparse  

Dwarf shrubs alpine/subalpine indicators: 

Empetrum nigrum (black crowberry)+ 

Rubus chamaemorus (baked-apple-berry)*+ 

Vaccinium uliginosum (alpine blueberry)+ 

Vaccinium vitis-idaea (mountain cranberry)+ 

 

Wooded subalpine bog/heath snowbank: 

Trees: prominent 

Abies balsamea (balsam fir) 

Picea mariana (black spruce) 

Dwarf shrubs alpine/subalpine indicators: 

Empetrum nigrum (black crowberry)+ 

Rubus chamaemorus (baked-apple-berry)*+ (rare but 

diagnostic) 

Wooded subalpine bog/heath snowbank(continued): 
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Alpine/subalpine bog (continued):  

Other dwarf shrubs: 

Chamaedaphne calyculata (leatherleaf) >10% 

Kalmia angustifolia (sheep laurel) <10% 

Kalmia polifolia (bog laurel) 

Rhododendron groenlandicum (Labrador-tea) 

Vaccinium oxycoccos (small cranberry) 

Herbs: 

Eriophorum vaginatum ssp. spissum (tussock cottonsedge) 

Trichophorum cespitosum (tufted clubsedge)+ 

Bryophytes and lichens: peat mosses constant & abundant 

Cetraria islandica (lichen) 

Cladina rangiferina (lichen) 

Sphagnum fuscum (peat moss) 

Sphagnum capillifolium (peat moss) 

Dwarf shrubs alpine/subalpine indicators (continued): 

Vaccinium uliginosum (alpine blueberry)+ 

Vaccinium vitis-idaea (mountain cranberry)+ 

Other dwarf shrubs: 

Chamaedaphne calyculata (leatherleaf) <10% 

Kalmia angustifolia (sheep laurel) 

Rhododendron groenlandicum (Labrador-tea)  

Bryophytes and lichens: peat mosses less frequent & 

abundant 

Cetraria islandica (lichen) 

Cladina rangiferina (lichen) 

 

Subalpine sloping fen: 

Similar to alpine/subalpine bog but differs by having an 

abundance of: 

Calamagrostis pickeringii (Pickeringôs reed grass) 

Geum peckii (White Mountain avens)* 

Sphagnum compactum (a pioneer peat moss) 

Native species that can be indicative of anthropogenic disturbance (when appearing aggressive or weedy): Unknown in 

this habitat. 

Native species sensitive to anthropogenic disturbance: Unknown. 

Water Source: Topogenous to soligenous; surface runoff, seepage, cloud-intercept especially important for subalpine 

sloping fen. 

Hydroperiod: Permanently saturated to seasonally saturated. 

Stressors: Stressors that may alter vegetation and soil and degrade the ecological integrity of bogs in alpine and subalpine 

habitats include increased nutrient inputs and trampling from hikers. Trampling can impact hummock/hollow 

microtopography, create permanent trails, and kill plants. 

Reference Condition Examples (A to B+ Ranked): Shelburne-Moriah Mountain (Shelburne). 

 

Alpine/subalpine bog system on Shelburne-Moriah Mountain in Shelburne (photo by Ben Kimball). 
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KETTLE HOLE BOG SYSTE M (S2) 

Landscape Settings: Closed-basin, kettle hole depressions in glacial outwash or ice-contact deposits. 

Kettle hole bogs are found where big chunks of glacial ice were stranded and partially buried in glacial outwash or 

other coarse ice-contact deposits. The ice chunks subsequently melted, leaving ponds in holes in the ground, with no 

hydrologic inlets or outlets. Over millennia, peat has progressively filled in the kettle holes from the edges inward 

toward the pond center. Most kettle holes still have a central bog pond with a floating mat border, while for some the 

kettle surface is covered entirely with peat which has filled in the pond. 

Distribution:  Broadly distributed but concentrated in the central and southern portions of the state where kettle 

holes are more abundant. 

NatureServe Ecological System Crosswalk: North-Central Interior and Appalachian Acidic Peatland; Atlantic 

Coastal Plain Northern Bog. 

Soils: Deep, poorly decomposed peat. 

Nutrient Status and pH: Oligotrophic due to very limited terrestrial runoff influence from their small watersheds 

and coarse, porous soils, and to the dominance of precipitation as the primary water source; pH <4.0 (often higher in 

the nearshore zone). 

Spatial Pattern: Small patch; circular to irregular shape; more or less concentric zonation. 

Comparative Size: A (>25 ac); B (5ï25 ac); C (1ï5 ac); D (<1 ac). 

Vegetation Structure (vertical & horizontal): Moat, sparse woodland, tall shrub, dwarf shrub, moss carpets/lawns 

with mats of black liverwort. 

There is often a moat separating the peat mat from the surrounding upland, which is largely a result of increased 

decomposition due to elevated nutrient levels from upland runoff as well as periodic, seasonal drawdown of the 

water table. A typical community sequence from the upland border towards the center of the kettle hole is marshy 

moat (when present), tall shrub fen or black spruce swamp, followed by a dense leatherleaf - black spruce bog 

zone, then a floating, reddish-colored open moss carpet (Sphagnum rubellum) with extremely dwarfed shrubs, and 

patches of Sphagnum pools with Sphagnum cuspidatum and the liverwort Cladopodiella fluitans. 

Diagnostic natural communities: 

Highbush blueberry - mountain holly wooded fen 

(S3S4) 

Leatherleaf - black spruce bog (S3) 

Liverwort - horned bladderwort fen (S3) 

Marshy moat (S4) 

Sphagnum rubellum - small cranberry moss carpet 

(S3) 

Peripheral or occasional natural communities: 

Large cranberry - short sedge moss lawn (S3) 

(Sphagnum cuspidatum variant) 

Leatherleaf - sheep laurel shrub bog (S2S3) 

Water willow - Sphagnum fen (S3) 

Associated systems: Often occur in isolation of other wetland systems. They can also be surrounded by peat 

swamp systems (temperate, coastal conifer, or black spruce types) or occur adjacent to poor level fen/bog systems 

and, less frequently, medium level fen systems. 

Invasive Nonnative Plant Species Cover: Listed below are invasive species recorded (or probable) in this system in 

New Hampshire: 

Frangula alnus (glossy false buckthorn) 

Lythrum salicaria (purple loosestrife) 

Phalaris arundinacea (reed canary grass) 

Phragmites australis (common reed) 

Rhamnus cathartica (European buckthorn) 

Solanum dulcamara (climbing nightshade) 

Typha angustifolia (narrow-leaved cattail) 

Native Plant Species Composition: The vegetation is dominated by species indicative of oligotrophic conditions 

including scattered, stunted Picea mariana (black spruce), numerous dwarf heath shrubs [Chamaedaphne calyculata 
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(leatherleaf), Vaccinium oxycoccos (small cranberry), Kalmia angustifolia (sheep laurel), K. polifolia (bog laurel)], 

lawns (wet, floating lawns dominated by low, turfy mats of the leafy liverwort Cladopodiella fluitans, which turns 

black and looks like mud from a distance), Utricularia spp. (bladderworts), and Rhynchospora alba (white 

beaksedge). Indicators of oligotrophic conditions found in kettle hole and poor level fen/bog systems are listed 

below. Rare (endangered and threatened) species are noted by an asterisk (*). 

Dwarf to short shrubs: 

Andromeda polifolia var. glaucophylla (bog rosemary) 

Chamaedaphne calyculata (leatherleaf) 

 <20ò high, max 36ò 

Gaylussacia baccata (black huckleberry) 

Gaylussacia bigeloviana (dwarf huckleberry)* 

Kalmia angustifolia (sheep laurel) 

Kalmia polifolia (bog laurel) 

Rhododendron groenlandicum (Labrador-tea) 

Vaccinium oxycoccos (small cranberry) 

 

 

Herbs and carnivorous plants: 

Carex billingsii (Billingsô sedge) 

Drosera intermedia (spatulate-leaved sundew) 

Drosera rotundifolia (round-leaved sundew) 

Eriophorum vaginatum ssp. spissum (tussock 

cottonsedge) 

Eriophorum virginicum (tawny cottonsedge) 

Sarracenia purpurea (purple pitcherplant) 

Tall shrubs and trees (sparse): 

Picea mariana (black spruce) stunted 

Vaccinium corymbosum (highbush blueberry) 

Native species that can be indicative of anthropogenic disturbance (when appearing aggressive or weedy): The 

presence of Typha latifolia (broad-leaved cattail) in bogs and poor fens usually indicates altered hydrology and 

water chemistry. The following species are mostly absent in kettle hole and poor level fen/bog systems and are 

indicators of weakly to moderately minerotrophic conditions (or limited to peatland margins; pH low 4s to low 

5s). 

Herbs: 

Carex canescens (hoary sedge) 

Carex lacustris (lake sedge) 

Carex lasiocarpa ssp. americana (wire sedge) 

Carex stricta (tussock sedge) 

Carex utriculata (swollen-beaked sedge) 

Dulichium arundinaceum (three-way sedge) 

Lysimachia terrestris (swamp yellow-loosestrife) 

Osmundastrum cinnamomeum (cinnamon fern) 

Triadenum virginicum (Virginia marsh-St. Johnôs-

wort) 

Shrubs and trees: 

Acer rubrum (red maple) 

Alnus incana ssp. rugosa (speckled alder) 

Chamaedaphne calyculata (leatherleaf)  

>20ò high, usually ca. 36ò 

Ilex verticillata (common winterberry) 

Myrica gale (sweet gale) 

Spiraea alba var. latifolia (meadowsweet) 

Spiraea tomentosa (rosy meadowsweet) 

Vaccinium macrocarpon (large cranberry) 

Native species sensitive to anthropogenic disturbance: Native species found in this system that may fall into this 

category include Andromeda polifolia var. glaucophylla (bog rosemary), Carex billingsii (Billingsô sedge), 

Eriophorum vaginatum ssp. spissum (tussock cottonsedge), Gaylussacia bigeloviana (dwarf huckleberry)*, 

Kalmia polifolia (bog laurel), Rhododendron groenlandicum (Labrador-tea), Sarracenia purpurea (purple 

pitcherplant), and Vaccinium oxycoccos (small cranberry). 

Water Source: Topogenous; precipitation is a primary water source; very limited terrestrial runoff from small 

watersheds. 

Hydroperiod: Permanently saturated. 

Stressors: Threats include fragmentation, habitat displacement and degradation, invasion of non-native species, 

trampling, alteration of hydrology, and impacts to water quality. Trampling can impact hummock/hollow 

microtopography, create permanent trails, and kill plants. Hydrologic alterations, both direct (e.g., connectivity 

changes, draining, channeling/ditching, diversions, and damming) and indirect (e.g., road construction and 

vegetation removal on adjacent slopes), can significantly degrade the ecological integrity of peatlands. Lowering the 

water table, or conversely increasing surface water inputs, can lead to shifts in species composition and community 

types. Logging in and near peatlands may influence hydrologic patterns, nutrient cycles, habitat integrity and 
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fragmentation, and sedimentation. Because most peatlands are naturally acidic and low in nutrients, they are 

particularly susceptible to alteration by elevated nutrient inputs. Increased nutrient inputs (e.g., from nearby roads, 

agriculture, development, or logging) can cause this system to shift away from its natural range of variability, 

leading to an increase in fen and marsh species and creating opportunity for invasive plants and ñweedyò native 

species. The related management implication is to increase the size of buffer areas and to limit or control certain 

activities near these wetland types. Buffers reduce the impact of disturbances outside the system and ensure that 

other characteristics and processes within the community remain intact. Buffers help protect natural communities 

from the deleterious effects of increased nutrients, reduced water quality, altered water quantity, invasion by exotic 

species, windthrow, loss of secondary plant or animal habitat, and future deleterious changes in surrounding land use 

that may increase threats over the long term. Nutrient-poor systems, such as most types of peatland, may require 

larger setbacks than other systems because of their high susceptibility to changes in nutrient concentrations. 

Reference Condition Examples (A to B+ Ranked): Philbrick-Cricenti Bog (New London) and Heath Pond Bog 

Natural Area (Ossipee and Effingham). 

 

Kettle hole bog system at Heath Pond Bog in Ossipee and Effingham (photo by Ben Kimball).
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POOR LEVEL FEN /BOG SYSTEM (S3) 

Landscape Settings: Nearly closed-basins to broad drainageways with sluggish, meandering streams, and adjacent 

to lakes but away from the influence of the lake-water; most frequent in areas of glacial outwash or ice-contact 

deposits. 

Distribution:  Broadly distributed; largest examples in central and northern New Hampshire. 

NatureServe Ecological System Crosswalk: North-Central Interior and Appalachian Acidic Peatland; Boreal-

Laurentian-Acadian Acidic Basin Fen. 

Soils: Deep, poorly decomposed peat. 

Nutrient Status and pH: Oligotrophic to weakly minerotrophic; pH generally <4.1 (extremely acidic with limited 

amount of minerotrophic influence from surrounding uplands); pH often higher in the nearshore zone. 

Spatial Pattern: Small to large patch, occasionally extensive; circular to irregular shaped; more or less concentric 

zonation, less often irregular zonation. 

Comparative Size: A (>125 ac); B (125ï25 ac); C (25ï5 ac); D (<5 ac). 

Vegetation Structure (vertical & horizontal): Moat, sparse woodland, tall shrub, dwarf shrub, moss carpets/lawns; 

well-developed hummock - hollow topography. 

A typical community sequence from the upland border towards the center of the peatland is a tall shrub fen or black 

spruce swamp border, followed by a dense leatherleaf - black spruce bog zone, then a reddish open moss carpet 

(Sphagnum rubellum) with extremely dwarfed shrubs, and occasionally patches of Sphagnum pools or lawns with 

Sphagnum cuspidatum or other aquatic peat mosses. There is sometimes a wet moat separating the peat mat from the 

surrounding upland. This develops from a combination of elevated nutrient levels in upland runoff and the periodic 

seasonal draw-down of the water table that increases the decomposition of the peat mat at the peatland margin. If a 

moat is not present, the outer zone is usually dominated by a peat swamp or a tall shrub fen (most commonly 

highbush blueberry - mountain holly wooded fen). 

Diagnostic natural communities: 

Highbush blueberry - mountain holly wooded fen 

(S3S4) 

Leatherleaf - black spruce bog (S3) 

Leatherleaf - sheep laurel shrub bog (S2S3) 

Montane level fen/bog (S2) 

Sphagnum rubellum - small cranberry moss carpet 

(S3) 

Peripheral or occasional natural communities: 

Large cranberry - short sedge moss lawn (S3)  

Marshy moat (S4) 

Mountain holly - black spruce wooded fen (S3) 

Water willow - Sphagnum fen (S3) 

Associated systems: This system can co-occur in large peatland basins with medium level fen and peat swamp 

systems (e.g., black spruce, coastal conifer, or temperate peat swamps). It is common for poor level fen/bogs to 

have small marginal areas adjacent to water bodies or uplands that have more minerotrophic communities typical 

of medium fens. When these areas are limited in extent or constitute a small proportion of the peatland, they are 

considered inclusions within the poor level fen/bog; when they are more extensive or constitute a substantial 

proportion of the peatland, the peatland may best be treated as having both poor and medium level fens systems 

within the same wetland. Conversely, medium level fens can have areas with more limited minerotrophic 

influence with poor fen communities. These are treated in the same way. 

Invasive Nonnative Plant Species Cover: Listed below are invasive species recorded (or probable) in this system in 

New Hampshire: 

Frangula alnus (glossy false buckthorn) 

Lythrum salicaria (purple loosestrife) 

Phalaris arundinacea (reed canary grass) 

Phragmites australis (common reed) 
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Rhamnus cathartica (European buckthorn) 

Solanum dulcamara (climbing nightshade) 

Typha angustifolia (narrow-leaved cattail) 

Native Plant Species Composition: Dominated by species indicative of oligotrophic to, at most, weakly 

minerotrophic conditions including scattered, stunted Picea mariana (black spruce), and extensive areas of mostly 

dwarfed heath shrubs (<0.5 m; Chamaedaphne calyculata (leatherleaf), Vaccinium oxycoccos (small cranberry), 

Kalmia angustifolia (sheep laurel), Kalmia polifolia (bog laurel)). Floristic differences are evident in northern or 

higher elevation examples compared to coastal or southern examples, but the overall vegetation patterns are similar. 

Characteristic species composition by vegetation zone is listed below. Rare (endangered and threatened) species are 

noted by an asterisk (*). 

Dwarf to short shrubs: 

Andromeda polifolia var. glaucophylla (bog rosemary) 

Chamaedaphne calyculata (leatherleaf)  

<20ò high, max 36ò 

Gaylussacia baccata (black huckleberry) 

Gaylussacia bigeloviana (dwarf huckleberry)* 

Kalmia angustifolia (sheep laurel) 

Kalmia polifolia (bog laurel) 

Rhododendron groenlandicum (Labrador-tea)  

Vaccinium oxycoccos (small cranberry) 

 

 

Herbs and carnivorous plants: 

Carex billingsii (Billingsô sedge)  

Drosera rotundifolia (round-leaved sundew) 

Drosera intermedia (spatulate-leaved sundew) 

Eriophorum vaginatum ssp. spissum (tussock 

cottonsedge)  

Eriophorum virginicum (tawny cottonsedge)  

Sarracenia purpurea (purple pitcherplant)  

Tall shrubs and trees (sparse): 

Picea mariana (black spruce) 

Vaccinium corymbosum (highbush blueberry) 

Native species that can be indicative of anthropogenic disturbance (when appearing aggressive or weedy): The 

presence of Typha latifolia (broad-leaved cattail) in bogs and poor fens usually indicates altered hydrology and 

water chemistry. The following species are mostly absent in kettle hole and poor level fen/bog systems and are 

indicators of weakly to moderately minertrophic conditions (or limited to peatland margins; pH low 4s to low 5s). 

Herbs: 

Carex canescens (hoary sedge) 

Carex lacustris (lake sedge) 

Carex lasiocarpa ssp. americana (wire sedge) 

Carex stricta (tussock sedge) 

Carex utriculata (swollen-beaked sedge) 

Dulichium arundinaceum (three-way sedge) 

Lysimachia terrestris (swamp yellow-loosestrife) 

Osmundastrum cinnamomeum (cinnamon fern) 

Triadenum virginicum (Virginia marsh-St. Johnôs-

wort) 

Shrubs and trees: 

Acer rubrum (red maple) 

Alnus incana ssp. rugosa (speckled alder) 

Chamaedaphne calyculata (leatherleaf)  

>20ò high, usually ca. 36ò 

Ilex verticillata (common winterberry) 

Myrica gale (sweet gale) 

Spiraea alba var. latifolia (meadowsweet) 

Spiraea tomentosa (rosy meadowsweet) 

Vaccinium macrocarpon (large cranberry) 

Native species sensitive to anthropogenic disturbance: Native species found in this system that may fall into this 

category include Andromeda polifolia var. glaucophylla (bog rosemary), Carex billingsii (Billingsô sedge), 

Eriophorum vaginatum ssp. spissum (tussock cottonsedge), Gaylussacia bigeloviana (dwarf huckleberry)*, 

Kalmia polifolia (bog laurel), Rhododendron groenlandicum (Labrador-tea), Sarracenia purpurea (purple 

pitcherplant), and Vaccinium oxycoccos (small cranberry). 

Water Source: Topogenous with very little or no groundwater or lake and stream influence (limited limnogenous and 

soligenous influence); often with outlet stream, but without inlet streams. 

Hydroperiod: Permanently saturated. 

Stressors: Threats include fragmentation, habitat displacement and degradation, invasion of non-native species, 

trampling, alteration of hydrology, and impacts to water quality. Trampling can impact hummock/hollow 

microtopography, create permanent trails, and kill plants. Hydrologic alterations, both direct (e.g., connectivity 
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changes, draining, channeling/ditching, diversions, and damming) and indirect (e.g., road construction and 

vegetation removal on adjacent slopes), can significantly degrade the ecological integrity of peatlands. Lowering the 

water table, or conversely increasing surface water inputs, can lead to shifts in species composition and community 

types. Logging in and near peatlands may influence hydrologic patterns, nutrient cycles, habitat integrity and 

fragmentation, and sedimentation. Because most peatlands are naturally acidic and low in nutrients, they are 

particularly susceptible to alteration by elevated nutrient inputs. Increased nutrient inputs (e.g., from nearby roads, 

agriculture, development, or logging) can cause this system to shift away from its natural range of variability, 

leading to an increase in fen and marsh species and creating opportunity for invasive plants and ñweedyò native 

species. The related management implication is to increase the size of buffer areas and to limit or control certain 

activities near these wetland types. Buffers reduce the impact of disturbances outside the system and ensure that 

other characteristics and processes within the community remain intact. Buffers help protect natural communities 

from the deleterious effects of increased nutrients, reduced water quality, altered water quantity, invasion by exotic 

species, windthrow, loss of secondary plant or animal habitat, and future deleterious changes in surrounding land use 

that may increase threats over the long term. Nutrient-poor systems, such as most types of peatland, may require 

larger setbacks than other systems because of their high susceptibility to changes in nutrient concentrations. 

Reference Condition Examples (A to B+ Ranked): Heath Pond Bog Natural Area (Ossipee and Effingham) and 

Red Hill Pond (Sandwich). 

 

Poor level fen/bog system at Red Hill Pond in Sandwich (photo by Dan Sperduto). 
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OPEN MINEROTROPHIC PE ATLANDS  (WEAKLY TO STRONGLY M INEROTROPHIC ) 

MEDIUM LEVEL FEN SYST EM  (S3S4) 

Landscape Settings: Mostly along stream and lake borders where the nutrient levels and seasonal fluctuations of 

water levels are greater than in poor level fens, but less than in emergent marshes (thus allowing peat to accumulate 

over the long term); also occur in open headwater basins and drained depressions in glacial outwash or ice-contact 

deposits. 

Distribution:  Broadly distributed in New Hampshire. 

NatureServe Ecological System Crosswalk: North-Central Interior and Appalachian Acidic Peatland; Boreal-

Laurentian-Acadian Acidic Basin Fen. 

Soils: Deep, poorly to moderately well-decomposed peat. 

Nutrient Status and pH: Weakly to moderately minerotrophic; pH generally in low 4s to mid 5s. 

Spatial Pattern: Small to large patch; irregularly circular or linear; irregular or banded zonation parallel to stream 

or pond border; streams often pass through peatland (has inlet and outlet). 

Comparative Size: A (>125 ac); B (125ï25 ac); C (25ï5 ac); D (<5 ac). 

Vegetation Structure (vertical & horizontal): Sparse woodland, tall shrub, medium-height shrub, sedge-dominated 

fen, moss carpets/lawns; well-developed hummock - hollow topography in many of its constituent communities. 

Mosaic of open, sedge-dominated fens, dwarf to medium-height shrublands, and open moss lawns, carpets, and 

pools. Tall shrub fens are also common. A typical natural community sequence from the upland border towards the 

center of the basin, channel, or water-margin is as follows: a moat; a tall shrub fen zone; a dense medium-height 

shrub zone with sweet gale; sedge fen; and open moss carpet areas closest to the waterôs edge. Moss carpets or 

lawns are typically not present or well developed in fens along streams, but are more common in lake border or 

floating mat settings. 

Diagnostic natural communities: 

Moss lawns and sedge/medium-shrub fens: 

Bog rosemary - sedge fen (S3) 

Large cranberry - short sedge moss lawn (S3) 

Sweet gale - meadowsweet - tussock sedge fen (S4) 

Wire sedge - sweet gale fen (S3) 

Tall shrub fens: 

Alder wooded fen (S3S4) 

Highbush blueberry - sweet gale - meadowsweet shrub 

thicket (S4) 

Sweet pepperbush wooded fen (S2) 

Winterberry - cinnamon fern wooded fen (S4) 

Peripheral or occasional natural communities: 

Alder - lake sedge intermediate fen (S2S3) 

Floating marshy peat mat (S3S4) 

Marshy moat (S4) 

Montane level fen/bog (S2) 

Sedge meadow marsh (S4) 

Water willow - Sphagnum fen (S3) 

 

Associated systems: In large peatland basins, this system can co-occur with poor level fen/bog systems. It is 

typical for medium level fen peatlands to have small portions dominated by oligotrophic conditions and 

communities. When these areas are limited in extent or constitute a small proportion of the wetland, they are 

considered inclusions within the medium level fen system; when they are more extensive or constitute a 

substantial proportion of the wetland, the peatland may best be treated as having both poor and medium level fens 

systems within the same site. Conversely, poor level fen/bogs can have areas with more minerotrophic influence 

with medium level fen communities. 
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Invasive Nonnative Plant Species Cover: Listed below are invasive species recorded (or probable) in this system in 

New Hampshire: 

Frangula alnus (glossy false buckthorn) 

Iris pseudacorus (yellow flag) 

Lythrum salicaria (purple loosestrife) 

Phalaris arundinacea (reed canary grass) 

Phragmites australis (common reed) 

Rhamnus cathartica (European buckthorn) 

Solanum dulcamara (climbing nightshade) 

Typha angustifolia (narrow-leaved cattail) 

Native Plant Species Composition: In shrubby areas, vigorous patches of Myrica gale (sweet gale), Spiraea alba var. 

latifolia (meadowsweet), and sometimes Chamaedaphne calyculata (leatherleaf) are prominent and usually more 

than 20" (50 cm) in height (leatherleaf tends to be shorter in poor level fen/bogs). Ilex verticillata (common 

winterberry), Toxicodendron vernix (poison-sumac), Acer rubrum (red maple), and Larix laricina (American larch) 

indicate weakly to moderately minerotrophic conditions in areas that have tall shrubs and trees (these species are 

sparse or absent in poor fens). Robust, tall sedges, like Carex lasiocarpa (wire sedge), Carex utriculata (swollen-

beaked sedge), and Carex stricta (tussock sedge), are also common, and may dominate large areas individually or in 

mixtures with other species. Moat areas along the upland margin and lawns, carpets, and pools near water bodies 

often support aquatic peat mosses and herbs such as Sphagnum torreyanum, S. cuspidatum, S. pulchrum, Carex 

canescens (hoary sedge), Vaccinium macrocarpon (large cranberry), Rhynchospora alba (white beaksedge), and 

Dulichium arundinaceum (three-way sedge). Also, many species of kettle hole and poor level fen/bog systems may 

be found in medium level fens (see list in kettle hole bog system). Indicators of weakly to moderately minertrophic 

conditions found in medium level fens (mostly absent or limited to marginal areas of kettle hole and poor level 

fen/bogs) are listed below. 

Herbs: 

Carex canescens (hoary sedge)  

Carex lacustris (lake sedge) 

Carex lasiocarpa (wire sedge) 

Carex stricta (tussock sedge) 

Carex utriculata (swollen-beaked sedge)  

Dulichium arundinaceum (three-way sedge) 

Lysimachia terrestris (swamp yellow-loosestrife)  

Osmundastrum cinnamomeum (cinnamon fern)  

Triadenum virginicum (Virginia marsh-St. Johnôs-

wort)  

 

Shrubs and trees: 

Acer rubrum (red maple) 

Alnus incana ssp. rugosa (speckled alder) 

Chamaedaphne calyculata (leatherleaf)  

>20ò high, usually ca. 36ò 

Ilex verticillata (common winterberry)  

Larix laricina (American larch)  

Myrica gale (sweet gale) 

Spiraea alba var. latifolia (meadowsweet)  

Spiraea tomentosa (rosy meadowsweet)  

Toxicodendron vernix (poison-sumac) 

Vaccinium macrocarpon (large cranberry) 

Native species that can be indicative of anthropogenic disturbance (when appearing aggressive or weedy): 

Possibilities for this system include Typha latifolia (broad-leaved cattail). 

Native species sensitive to anthropogenic disturbance: Very few native species found in this system fall into this 

category. Possibilities include Carex lacustris (lake sedge) and Toxicodendron vernix (poison-sumac). 

Water Source: Topogenous and limnogenous (limited soligenous influence); with more minerotrophic influence than 

poor level fen/bogs due to the effects of upland runoff, exposure to lake and stream water, or limited groundwater 

seepage. 

Hydroperiod: Permanently saturated. 

Stressors: Threats include fragmentation, habitat displacement and degradation, invasion of non-native species, 

trampling, alteration of hydrology, and impacts to water quality. Trampling can impact hummock/hollow 

microtopography, create permanent trails, and kill plants. Hydrologic alterations, both direct (e.g., connectivity 

changes, draining, channeling/ditching, diversions, and damming) and indirect (e.g., road construction and 

vegetation removal on adjacent slopes), can significantly degrade the ecological integrity of peatlands. Lowering the 

water table, or conversely increasing surface water inputs, can lead to shifts in species composition and community 
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types. Logging in and near peatlands may influence hydrologic patterns, nutrient cycles, habitat integrity and 

fragmentation, and sedimentation. 

Reference Condition Examples (A to B+ Ranked): Betty Meadows (Northwood), NW of Lake Umbagog (Errol), 

Little and Big Church Ponds (Livermore/Albany), Bradford Bog (Bradford), Berry Pond 

(Moultonborough/Sandwich), and Ossipee Lake Natural Area (Ossipee). 

 

Medium level fen system at Ossipee Lake Natural Area in Ossipee (photo by Ben Kimball). 


































































































































